In addition to performing high-quality studies to help answer the question asked by referring physicians, other aspects of providing good care to patients referred to the nuclear cardiology laboratory are reducing the time burden and also radiation dose (which really is part of providing high-quality care). The usual (should we say ''traditional'' now?) myocardial perfusion imaging study takes 3-4 hours, which is a long time compared to other medical tests patients undergo. Efforts have been taken to reduce these burdens, such as shorter imaging times or reduced radiotracer doses made possible with newer cameras and software, 1,2 but one big way to make an impact is to reduce 2 tracer injections and image acquisitions to 1-namely, perform stress-only imaging.
There are several reports on performing stress-only imaging, demonstrating, as expected, reduced radiation dose to patients and reduced time in the laboratory, but also excellent prognosis with a negative scan. [3] [4] [5] [6] However, one issue with attempting to perform stress-only imaging is choosing good candidates for such a protocol. Although the vast majority of stress myocardial perfusion imaging (MPI) studies performed today are normal, 7, 8 there are still patients for whom it might be predicted that such a protocol is not ideal, such as those who have had a prior abnormal study or prior myocardial infarction.
At many institutions, the preferred protocol using technetium-based tracers is rest imaging followed by stress imaging. To attempt stress-only imaging, the stress images obviously must be performed first. If these images are not clearly normal, then rest imaging is required. One could change the laboratory standard and perform stress imaging first on every patient, review the images to see if they are normal, then notify the technologists if rest imaging is needed. However, this would likely lead to undue delay for many patients. Secondly, such a protocol may result in the underestimation of the amount of ischemia due to incomplete normalization of a defect. 9 Another factor to consider is the reduced image quality of the stress images, particularly the gated images, due to the lower isotope dose administered.
Another option is to only perform stress-first imaging on patients with a high likelihood of having a normal study. Although some patients who have normal studies will undergo the full rest-stress protocol, patients with a high likelihood of a normal study can be targeted for a stress-first protocol with rapid review of images. How does one select such patients?
In this issue of the Journal, Gowdar et al. report on the validation of a previously published prediction scoring model to identify patients who would be good candidates for stress-first (and hopefully stress-only) imaging. 10 They show that their previous method does work, but because of the complexity of that scoring system, they develop a simpler method based on the presence of known coronary artery disease (CAD), possibly adding the presence of congestive heart failure (CHF) and abnormalities on the electrocardiogram (ECG).
Their prior model assigned scores to the following clinical and demographic variables: emergency department (ED) location, age [65 years, diabetes mellitus, typical chest pain, CHF, abnormal ECG, male gender, and documented CAD. 6 This model performed well in their derivation and validation groups, identifying patients at low, intermediate, and high risk for unsuccessful (abnormal) stress-first imaging. However, as the authors point out, this model is somewhat complex and not easily and quickly applied by those who would be scheduling (if adjustments in lab scheduling need to be made for such patients) or initiating the stress test. This paper sought to validate the previous model in an external cohort and also to examine whether the decision to attempt stress-first imaging could be made more simply.
The investigators retrospectively examined patients who underwent clinically indicated attenuation corrected SPECT MPI over more than 3 years in a laboratory that was not part of their initial study that developed the 8-factor prediction score. They included patients for whom they had data that included all the variables needed for the original model plus the stress test interpretation. The perfusion imaging results used for the analysis were the original clinical interpretations.
Of note, 1,777 of the 2,277 (78%) patients studied were able to successfully undergo stress-only imaging. Only 41.7% of patients underwent exercise stress, although this is typical for a hospital-based laboratory. As might be expected, those patients who had successful (normal) stress-first MPI were younger, had a lower BMI (although only 30.6. vs 31.6) and were more often women. The prevalence of traditional risk factors for CAD were also lower in those with successful stress-first MPI, as was the prevalence of known CAD, a history of CHF, and an abnormal ECG. The patients with successful stress-only MPI also presented less frequently with typical angina and were more likely to undergo exercise stress.
When the previously developed algorithm was tested, it did a good job of correctly risk stratifying patients with 91.1% of the 995 patients in the low-risk category having a successful stress-first MPI compared to 79.4% of the 771 intermediate-risk patients, and 50.7% of the 511 patients in the high-risk category. An optimal score cutoff was derived which led to 60.5% of patients being low risk (more appropriate for stress-only imaging) and 39.5% being high risk.
In this population, age [65, diabetes mellitus, typical chest pain, history of CHF, abnormal resting ECG, male gender, and documented CAD were significantly associated with an unsuccessful stress-first MPI in univariate analysis, while ED location was negatively associated. In a multivariate analysis, age and ED location were no longer statistically significant. In both this patient population and the prior study from this group, known CAD was the most highly associated risk factor.
Because CAD was such a strong risk factor, this alone was compared with the 8-factor prediction score. Using the optimal cutoff for the prediction score, 88.8% of the low-risk patients had a normal stress-first MPI vs to 61.5% of the high-risk group. For patients without known CAD, 86.3% had a normal stress-only MPI vs to 48.8% of those with CAD.
Because almost 50% of the known CAD patients had a normal stress-only test, the investigators further stratified this group by looking at the effect of a history of CHF or an abnormal ECG. Patients without CAD or with CAD but without a history of CHF or an abnormal resting ECG had a normal stress-first MPI 84.6% of the time compared with 40.1% in those with documented CAD plus a history of CHF or an abnormal resting ECG.
The authors show an increase in global Chi-square when CAD is compared to the prior prediction model, and there is a further increase when the presence of CHF or ECG abnormalities is added to the CAD group. The overall accuracies of these proposed triage systems is 69% for the original prediction score, 78.6% for using CAD alone, and 81.0% for CAD with the addition of CHF or ECG abnormalities.
How one uses this information depends on how one's laboratory is run or how it will be run if stressonly imaging will be considered. Obviously, screening for CAD alone is simple and can be done by staff by talking to the patient or reviewing the medical record, if available. This is important because if the default protocol is rest followed by stress, the patient would be injected with isotope before anything else is done. Nuclear technologists should be able to handle such screening, or those performing the stress test (physician, exercise physiologist, nurse practitioner) could be involved in this process. One could even envision a laboratory where this question could be part of the order set and would alert the staff to consider the patient for a stress-first protocol. If one wants to go further and determine if the CAD patients have a history of CHF or an abnormal ECG, this may require more staff involvement or medical record review. An ECG may even have to be performed and interpreted at the time of presentation to determine the stress protocol. These issues are not brought up as significant barriers but as considerations for determining laboratory protocol.
One other aspect of the report by Gowdar et al and other important papers on stress-only imaging to keep in mind is that attenuation correction was utilized for all patients. Interpreting stress-only studies as completely normal can be difficult without attenuation correction as mild defects due to breast or diaphragmatic attenuation may be present, but without the rest images (which should appear similar in normal studies), one's confidence in calling a study normal is reduced. Prone imaging may be helpful 11 if attenuation correction is not available.
As mentioned above, several studies give us good reasons to attempt stress-only imaging on appropriate patients, [3] [4] [5] [6] but adoption of such a protocol has been slow at many institutions. If the issue at these institutions has been patient selection, the study by Gowdar and colleagues gives us guidance on how to handle that. Change can be difficult, and I think the best approach here is to keep it simple. Identifying patients without known CAD may allow laboratories to at least get the process started to doing this time saving and radiation dose reducing protocol.
Disclosure
Dr. Holly has nothing to disclose.
